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TITLE: Perrite-Wave-Guard Valves Using Ferroma netic Rescnance {Perrito-
\
vyye volnovodnyye ventili s igpol’'zovaniyen ferromasritrnogo re-
zonansa)

PEKICDICAL: Radiotexhnika, 1997, Vol. 12, Nr 10, v 17 - 30 (USuRj

ABSTRACT: In elaborating concrete vailve syatems trne prencuiena of ferro-
manne tic resonance must be investigated. h. basic results of

the theoretical and experimentul inveatigation of t71i38 ghenomeror
are given ard some data of the elaborated sclels ire listed.
First the resonance yhenomena in a rectanculuar wave suite with
a crogs-magnetic ferrite-pl:te are investigated. Witrn the quili
tntive investigation of the vilve action the autnors show L.aat
the least marnetic logses {n ferrite are to be tound when the
structure of the wave propgating in it is linearly independent
from the structure eharacteristic for an ordirary wave. Ihe
approximate theory otf the resonance valve id4 ~iven arnd the forsu-
lae deduced in this make it possible to investixate the lepern-
dence of the dying-out constants of the direct uas well s of the
back wave of a number of fuctors and such 10O find the conditiouns
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Ferrite-Jdave-Guard Valves Using Perromafnetic Resonance

for obtuining a maximal valve effect. The authors show that such
a position of the ferrite, where the back (reverse?) losses

reach their maximum value aexists and they furtner show that the
ferrites destined for resonance schemes must have very low 4i-
electric losses. The experiments show that the theory given here
ig valid only for very thin ferrite-plates. But as thin ferrite-
slates must be used toO increase the valve ratio {ratio between
buck losses and direct lusses) the authors stow that, 1if an
additional dielectric plate is used (as the first mentioned autn-
or showed in his dissertation in 195 .) the losses can e greatly
increased and the valve proje rties of the system Can be improved.
Therefore the use of too thin plates in valves with dielectrics
is unrational. Ways for the increase aof the width of the bind

of resonance-valve astallations are shown. There are 22 fisures
and 2 Slavic references.

SUBMIDTED: June 26, 179%

ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotekhniki 1 elektrosvyazi
im. A.S. Popova

AVATLABLE: Library of Congress
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A-U Sci Conf dedicated to "Radio Day,’

-122h
PERIODICAL: Radiotekhnika 1 glektronika, Vol. 2, No. 9, pp. 1221 ,

1957, (USSR)
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AUTHOR : Mikaelyan, A.L. and Stolyarov, A.K.

Py tic Resonance,"”
"Ferrite Valves Utilizing Fer‘omz:gne
A-U Sci Conf dedicated to "Radio Day, Moscow, 20-25 May 1957.
PERIODICAL: Radiotekhnika 1 Elektronika, Vol. 2, No; 9, pp. l2z1-122h,
1957, (USSR)
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AUTHCH: Mi T'w_lu/
PI7LE: A Mew Method of Measurenent of the Permittivity and Perma2n-

bility of Ferrites (Hlovyy uetod iznmereriys diel: triche. oy
i agnitnoy pronitsayenostey ferritov)

PERICDICAL: Radiotexhnika i eleictronixa, 195, Vol 3, Nr 7,
o, 957-958 (US3R)

43,PRACT:  n the method proposed the wanguremenbs are carsied ot
in such a marner that it is possible to calculate the le-
sired quantities without solving 4 transc:nder tal equation
The method cougists of ciie following, If a ;lane wave JR
ringes normally on a layer of & material having 1 thic n-uo

a , the reflection coefficient is siven byrEq.(l\, whiere
r

Z 7Z and X are defined by Eqs.(2). The per-

9 [o} 3
mittivity and permeablliity can ve evaluated fro. By.(3)
he reflection coefficient R iz umeasured for two 3an;. 1o
wrhose thicknesses are in the ratio of 1l:2; Uhe coefficients
are then expressed by Eqs.(4). From this 1t follows that
the parameter T can be found fror Eq.(&); alternatively
the ratio of Z/Zo can be found from Eq.(9). The peraea-

bility and permittivicy are then simply fo:ixd oo £2.09)
nard 1/2 énd Q}O). The method wras checsed experimentally by
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AUTHOR: _ M1 A.L.
TITIE: The Problem of the Development of Perrite Amplifiers

for Ultra-high Frequencies (Problema sozdaniya ferrit-
ovykh usiliteley na sverkhvysokikh chastotakh)

PERIODICAL: Radiotekhnika i Elektronika, 1358, Vol 3, Nr 11,
pp 1323 - 1347 (USSR)

ABSTRACT: The possibility of obtaining amplification by employing the
gyro-magnetic effect in ferrites was first suggested by
P. Marie (French patent Nr 560660). A similar proposal
was made by the author in 1956 (Author's Certificate Nr
16302). The author pointed out that the effects in
magnetised ferrites could be used to produce amplification
or frequency changing at microwaves and suggested that
such an amplifier should have a low noise level. The
problem is treated in detail in the present work. The
analysis is domne in such a way as to enable the "peginners”
in this field to acquire an introductory knowledge
relating to gyro-magnetic phenomena. Normally, the gyro-
magnetic effects in ferrites are described by:

Cardl/10
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high Frequencies

g:-y Mﬂl*' - Mﬁ’ (1)
at M

*
where M 1is the magnetisation, Y= \e\/mc , m 1is the
mass and e 1is the charge of an electron, ¢ 1is the

velocity of light arnd ?’ is the effective internal field.
In normalised units, Bq(l) can be written as Bq(2). If
it is assumed that the magnetising field has the direction
of the axis 2z and the alternating field is polarised
in the plane xy , as expressed by Eq(4), the solution of
Bq(2) is in the form of Eqs(5) where the various
coefficients are expressed by Eqs(6), (7) and (8). On
the basis of Eqs(5), the imaginary part of the magnetic
susceptance can be expressed by Eq(ll). This quantity
determines the losses in the ferrites and is usually
measured by means of the ferromagnetic resonance. It is
found, however, that the results obtained experimentally
Card2/10 and those found by employing Eqs (5) and (11) are not in
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high Frequencies

gatisfactory agreement and it is therefore concluded that
the above simple theory is inadequate. An attempt is made
to derive a more accurate equation. It is pointed out

that the distribution of the pmagnetisation in a ferro-
magnetic material is not uniform,due to the presence of
spin waves. These produce additional forces which act omn
the magnetic moments. The affect can be taken into accoun%
by 4mtroducing into the equation of motion an equivalent
magnetic field component. This can be done by solving the
quantum equation for spin motion; the energy operator of
the electron system, which takes into account their
exchange interac¢tion, is then substituted into the equation.
The energy operator is in the form of Bq (14) where Si

is the vector operator of the spin in the i-th atom,

while I is the exchange integral. On the basis of the
above, the macroscopic equation of motion for the mag-
netisation can be written in the form of Bq (21) or Eq (22),
where is given by Eq (23). It is possible to

card3/10 derive Bq (22) on the basis of the purely classical physics.
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This leads to Bq (30) which is equivalent to Eq (23).

Apart from the exchange interaction in a ferromagnetic

there exist additional interactions. This can be seen

from the energy operator expressed by Eq (31) in which

the first component expresses the Zeeman energy and the

second component gives the dipole energy of the magnetic

jnteraction. Consequently, the macroscopic equation of

motion is in the form of Eq (%32). In this, the first

component of the righthand side takes into account the

exchange interaction, the second component relates %o

the interaction with the external magnetic field (if

this i5 applied to the sample) and the third component

is due to the magnetic interaction of the magnetic moments.

The third component can be expressed by Eaq (33). If the

samgle is magnetised uniformly, the third component of

Bq (32) should fulfil Eq (34); in the case of a non-

uniform magnetisation and finite dimensions of the sample,

the compoments should obey Eq (35). Finally, the equation

of motion should take into account the losses in the
Cards/10 ferromagnetic (the same as in Eq (1) ). The final equation
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(in normalised units) can therefore be written as:

->

dm

> 7
;; = - [m (HJQ + EBH + ﬁpa&M)] +a ‘ﬁmx (36) .

If the external field ms a constant and a variable
component, as expressed by Ba (37),, the equation of motion
itten as Bq (38), where # is expressed by
Eq (36) can be used to determine the conditions
of free oscillations in ferrit For this purpose
the last component of Eq (%35) is evaluated from Bq {40).
If the deviatiomsfrom the constant magnetisation are
comparatively small, the equation of motion can be written
as Bq (47). By solving this equation with respect to
small variable quantities &mg and bmy , the system 18

described by Egqs (49). PFrom this, the relationship between

the frequency of the spin wave and its wave vector is

expressed by Eq (50). This can also be written in the
Card5/10
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form of Bq (52). By analysing Eqs (49) and (50), it is
found that for this case (small variable deviations), it

is possible to neglect the exchange field so that the
equation of motion i in the form of Eq (55). This can

be used to analyse the case of a spheroid which is mag-
pnetised along the axis 2z by an external, magnetic

field Ho . The solution should be in the form of Bags (57)

and (58). From these, it follows that the relationship
between the spin-wave frequency and the spin-wave vector
is expressed by Eq (68). The above results can be used

to determine the characteristics of the spin wave in
ferrites when subjected to the action of ultra-high
frequency fields. The equation of motion to be solved is
given by Eq (69), where is expressed by Eq (70). If
the alternating deviations are small, the three components
of the magnetic field can be determined from Egs (74).
From these, the deviations b&m  , bmy and bm, can be

expressed in terms of Egs (75) and (76). Therefore, the
Card6/1oequation of motion for the component b6m is expressed
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by B (ZB), in which various parameters are defined by

Eqs ?79 to (86). It is seen, therefore, that the problem
is reduced to the solution of an equation of the second
order which is well known in radio engineering. This
describes a linear oscillatory circult, whose natural
frequency equals o and whose parameters vary with time.

Guch an equivalent circuit is shown in Figure 7. By
substituting the values of m and m, from Eqs (5) into

BEqs (78), the latter can be written as Eq 2873, where

the various paraseters are defined by Egs 88) to (98).

If in Eq (87§ only the terms having a frequency 2w are
taken into account, the equation can be written as

Eq (100). From thls, it follows that the condition of
oscillation of the gystem at a frequency lw is expressed
by Bq (101). This determines the minimum anplitude of the
external field necessary to produce oscillations. The
threshold of self-excitation is obtained when the condition
expressed by Eq (102) is fulfilled. The threshold value
of the magnetic field is given by Eq (103), where w,

Card?7/10
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and w,, are expressed by Eq (104). If the frequency of
the spin waves is wy= w/2 , the equation 6m,  1is in

the form of EBq (108), from which the condition of self-
excitation is expressed by Eq (109) and the threshold

value of the external magnetic field is given by Eq (110).
Bq (110) can be used to determine the threshold value of

the field as a function of wy for various values of Kk .
Graphs of this type are shown in Figure 8. Similar

graphs are given in Figure 9 but hepe the variable parameter
is w/wy . From the above investigation, it is concluded

that the generation of ultra-high frequency oscillations
by means of ferrites is quite feasible. In practice, an
oscillator of this type would be in the form of a
resonator containing a piece of ferrite which would be
subjected to the action of a constant magnetic field. By
means of a separate oscillator in the resonator, a field
of frequency w® would be produced; the ferrite should
be situated in the place where the magnetic field of these
Card8/10 oscillations is a maximum. The field of frequency w
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provides the external force which modulates the parameters
of the:Mrrite and its magnitude should be higher than the
threshold value. Under these conditions, the ferrite
would oscillate at a frequency of w/2 or at w . 1In
order to separate one of these frequencies, it is necessary
to design a suitable resonator, to choose suitable
dimensions for the ferrite sample and provide appropriate
input and output facilities. The amplifier operating on
this principle is shown digrammatically in Figure 14.

This device was constructed and investigated expe rimentally

by M. Weiss (Ref 25), whose results fully confirm the
above theory. The author makes acknowledgment to M. L.
Ter-Mikaelyan for discussing a number of the problems of
this work and to V.I. Zubkov for deriving some of the
formulae and for making numerical calculations; the author
also thanks S.M. Rytov for a number of valuable remarks.

Card 9/10
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Mikaelyan, A.L., Koblova, J.M. 105=13=0=l/ ' 2

The Use of Ferrites for the Production of Coaxial Valve Systems
(Primeneniye ferritov dlya sozdaniya koaksial' nykh venti1'nykh
sistem)

PERIODICAL:  Radiotekhnika, 1958, Vol 13, Nt L, pr 20-35 (USSR)

ABSTRACT: The problem of using ferrites for the production of soaxial systems
is investigated. First, the conditions for the rroduaction of non-
reciprocal phenomena in a coaxial coniuction are dealt with. The
existen-e of non-reciprocal phenomen: in the case of coaxial con-
duction witn a ferrits- and a dielectric plate is explained. The
occurrence of such pheromena is showvm by the approximation of such
a system in form of a strip-shaped tudbular conductor the planes of
which are rolled up along the x-axis. The s5.atior (1) for the
propagation constant §~ of the dirsct wave i3 sritten dowm. The
parameters of the magnetized fzrrite ars jetermined by the tensor
of magnetic permeanility. According tn this =quaticr Lus L rCpaga-
tion constants cf direct- anl reversing .surcs Af a1l an thelr 3if-
ference snich sharacterizes the non-resivrosal 2rfect 15 ~alzilated

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8

BP0 | memﬁmgﬂﬁﬁﬁmﬁf&f%If\:‘i’{i&w}iﬁ?;ﬁﬁ‘&M&B’Wﬂiﬁﬂﬁ'@%t’ii‘i!i AR5 e T Ty O A e T R T
B FE e L e [ - c .
- . LT A
The Use of Ferrites for the Prod.sticor. of Cl—ri-i-0

Coaxial Valve Systems

for various thicknesses ard parameters of the lieleciricum and of
the ferrite. The results obtained by these calculations { waich are
not given herv) show that, in ths case of Biven parnneter, for thy
plates for the puryose of congerving the maximum nor recijrrcal
effeot there is an optimum relution betwzer the Adth of the fer-
rite plate and that of the dielectric plate. llor-reciprcoal dying-
dovn in a transversally ma;netized ferritz-dielectric rlate, whizh
#ar located In the coaxial conduction, wan investigated experimer
tally in dependence on the size and the transmiszivity of the 4i-
electric and the farrite at a wave length of 10 cn. Besides, the
non-reciprocal phase shifts ware investigated for the purnose cf
producing coaxlal phase-valves of the type ¢f similar tube.lar con-
ductors. The non-rsciprcsal phiass sbifts ir tre ferrites irvesr:
gated wsere insignificant. Therefore, only the modei of a resonance
valve wvas developed. Its charucteristica are given. The valve has
a length of 170 mm, the diameter of the inner conductor is 7 mm.
that of the exterior conductor 15 mm. The thicknesa of the ferr:.te
is 3 mm, that of the dielectric 8.6 mm. The h=ight is arn optimum
and amounts to 4 mn. The weight of ths permanent magnet 4ses rot
exceed LOO g. Jithin the frzquercy range of from 2.8 i %o 10.8
Card 2/3 am the losses cf the reversing wave ars mere than 3C db, those
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Coaxial Valve Systems

of the direct wave are 2 db. The coaxial valve aystems described
here are destined to be used for decimeter-waves, but they may
also be used for long centimeter waves (6-10 cm) if particularly
atriot demands are made with respeot to the dimensions of the
system. There are 11 figures and L4 references, 2 of which are

Soviet.

SUBMITY." June 26, 1957
AVATILABLE, Library of Congress

1. Coaxial value systems—Productiom 2, Ferrites—Applicaticms
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Mikaelyan, A. L. SCOV,/108-13-3-12/26
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“Ansver to MsLe Levin’s letter .Otvet na pis'mo M.L.

Levina)

Radiotekhnika, 1958, Vol. 13, Nr 9, pp. 67 - &8 (8SR)

Mikaelyan in principle agrees with the viewpoint of

Levin. He points, however, to the fact that the expleration
given by Levin alone is not sufficient to explain the
contradiction with respect to the possibility of pro-
ducing a medium with n< 1. This is substantiated at an
example. Formula (4) for the index of refraction is de-
riveds Tt appears that the index of refraction becomes
smaller than unity, if

v
A -

does not exceed a certain value. This again

o
is a requirement imposed upon the relation betweer the
volume occupied by the particle

v
-
v

°

and the shape of the spheroid. Vr denotes the volume
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occupied by the particles and Vo the total volume. If the
filling-up density

2 L is very small, formula (4) yields an index
v

of refraction which is smaller tran unity. Formula (4)

can be used only if the distance vetween the particles

is much great~r than the maximum linear dimension of

the particle. This hypothesis can only be proved if ar.
accurate formula for the determination of the index of
refraction of a medium with spheroidal particlez were
derived, . In this formula the interaction of the
particles would have to be taker mtosseount.. This formula
would transform inte formula (4) in the case of the inter-
spheroidal distances exceeding the maximum dimension of ttre
particle. There are 2 references, 2 of which are Soviet.

R R P 2T X e
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sov/109-4-7-2/25
Mikaelyan, A. L. and Stolyarov, A.K

Surface Vaves in PFerrite Uaveguides

B e

Radiotelkhnika i elektronika, 1959, Vol &, Nr 7,
pp 1079 - 1093 (USSR)

First, three dielectric waveguides are briefly discussed.
The properties of these systems are summarised in the
table on p 1080. The first system is a dielectric layer
(see the top figure in the table). The second system is
a waveguide with a dielectric layer and a single -side
wall; this is illustrated by the middle figure in the
table. The third system is in the form of a waveguide
whose one wall is covered with a dielectric layer (see
the lower figure in the table). Similar systems containing
forrites instead of dielectrics are then analysed. The
first ferrite system is illustrated in Figure 1. It is
shown that the field components of the H waves for
this system are given by Eqs (1), while the formula for
the evaluation of the propagation constant is expressed
by Bq (2) (see the earlier article of the author - Ref 1).
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Surface Waves in Ferrite Waveguides

The equations are employed to represent the characteristics
of the system by means of a number of graphs. These are
shown in Figures 2-5. Figure 2 represents the propagation
constants of the waves propagating along a ferrite layer
having a width xolko = 1 (Figure 1). Figures 3 represent

the structure of the field propagating along the ferrite
layer. Figure 4 shows the propagation constant for the
waves propagating along a layer having a width of

xollo = 0.2 . Figure 5 illustrates the dependence of the

propagation constants for a lower-type wave on the width
of the ferrite layer. Next, a ferrite-filled waveguide
with one wall is considered (Figure 6). The expressions
for the fields in this waveguide are given by Eq (7),
while the propagation constant can be evaluated from Eq (8)
(Ref 1). The properties of the waveguide of Figure 6 are
illustrated in Figures 7,8,9. Figure 7 illustrates the
propagation constant as a function of frequency for a
ferrite plate having a thickness xo/)\0 =1 . Figure 8

Card2/k shows the cut-off effect in the waveguide as a function of

%
(54
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the width of the ferrite. The propagation constants for
a waveguide having a ferrite width xo/ko = 0.15 is

illustrated in Figure 9. Finally, a standard waveguide,
whose one wall is coated with a layer of ferrite, is
considered. The expressions for the fields in this system
are known and can be represented by Eqs (11). The propa-
gation constants can be evaluated from Bq (12), which
describes all the waves which can exist in the system.

The properties of this wavaguide are illustrated in
Figures 11-14%. Figure 11 shows the propagation constants
for a ferrite plate having a width of 0.2 KO « The

depr.ndence of the propagation constants on the relative
thickness of the ferrite is illustrated in Figure 12; the
calculations were made for | = -5.k B, - The

dependence of the propagation constants on the relative
thickness of the ferrite for 1y} = +0.36 B, is shown

in Figure 13. The phase and group velocities of the
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Surface Waves in Ferrite Waveguides

SUBMITTED:

Card 4/4

ferrite surface waves are illustrated in Figure 14.

Some experimental work was carried out to corroborate
the theoretical results. The experiments were carried
out on a rectangular ferrite-filled waveguide and the
results are illustrated in Figure 15. This shows the
attenuation of the direct (dashed curves) and reversed
(solid curves) waves on the magnitude of the external
magnetic field for the ferrite plates of various widths.
The experiments confirm the possibility of producing a
waveguide which would propagate the waves in one
direction. There are 15 figures, 1 table and &% references,
of which 3 are English and 1 Soviet.

August 7, 1958
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S0V/109-4-7-14/25
_ Mikaelyan, A.L. and Shvarts, N.Z.

T e T AIE T T 1 TS S

Some Properties of a Ferrite Amplifier for Centimetre
Waves

Radiotekhnika i elektronika, 1959, Vol &, Nr 7,
pp 1196 - 1197 (USSR)

The amplifier which was investigated was first proposed
by H. Suhl (Ref 1) and comstructed by M. Weiss (Ref 2).
The actual oscillator constructed by the authors commised
a waveguide of a reduced cross-section for the "pump"
freonency and a quarter-wave strip resonator for the
signal frequency; the pumping frequency was twice the
sig 1 frequency. A pulse magnetron was used as a source
of/pumping signal. The experimental results obtained
with the amplifier are illustrated in Figures 1-4,

Figure 1 shows the dependence of the amplification
coefficient on the power of the pump source. It is seen
that the gain rapidly incrcases with the pumping-source
power., Figure 2 illustrates the dependence of the gain
on the magnétic field; it is seen that a resonance
effect can be observed; this is accompanied by instability
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S0V/109-4-7-14/25
Some Properties of a Ferrite Amplifier for Centimetre Waves

and leads to the appearance of oscillations. Figure 3
shows the pump-source power required to produce
oscillations at various magnetic fields. The oscillation
power {(at a constant magnetic field) as a function of the
pump power, is plotted in Figure 4. Here, a saturation
effect is observed, this being due to the non-linear
phenomena in the ferrite. There are 4 figures and

=

> references, of which 3 are English and 2 Soviet.
SUBMITTED: March &, 1959

Card 2/2

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE 07/12/2001 CIA RDP86 00513R001033910015 8

ﬁf&?ﬁ;{.ﬁf&‘f‘h?l#‘e‘?ﬁ‘f 285 bt

"-':e{&’d:h"‘é&

o e

24,2250, 0.7 L

AUTHOR: Mikacl, e, AL L,
"‘“&-—-—-nm.....mmmwwfnm, coxiard

TITILE: Mo o v o ey pepstne o eeg
PERIODICAL: Rudlotewnn b b oo mte nibg, 1ot Y : N 1,
pp 4t -6 (USSR)

ABSTRACT: The maln sabjoest L5 vy
nonlinear theor, . e
oi' parwmnetet s Lo 1

Lo wstudy 1o toe appll oatloco o0
termbres thee exeltation condition:
1 Vo, andd vt determine tne
anplitoades 00 Do Lo stendy ctacte oY L,
Tt redonarere opves Vor Lie electroanin et 0 e epatop
are clven. (1) Dertvatlon o0 cqaation &0 Stat ! Lol
amplitates . A Llinple caoe fn LU Sned, Woeere 0 oot
danp e Lo placer Loocb e e pen it o e Lt e iep e
(,‘_)l T S R Y S VAN P KT S SIS B SR SR

woer e e g oee U Pte bd L ot e I I YO o
roesunalor Vo Lhese Ure paern S,
strow; manetly Pheld U0 Ure pacno,;Wa st 3 S Seprite
Tard 1,19 ‘e nE '
anr d The 'rejuency W sut Ly 1

A
) sUles e Uerronagn=tls resonar o
condivtian -

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8

d lﬁ)mﬁfﬁmﬂaﬂﬁ&:iﬁh‘;’f’m £33 e Ry M S O R e e N A SR R £

Mle i, L d,
B
e T

P

Al Pl & R ESE

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8

3 AL ST AR K S i Sl A S 2 s YU A RSP 2SS AT 25
_ L ]
P ] , !
'.' ke
! il et L .
ol ! C
c( -
Soby ! ,
;
:
I
t
{ .
L
"o Lo
Y i
T e

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8

'»J»ﬁ'!‘f'\i‘%«‘ﬂ)“l F%}'ﬁ!mﬂ“'ﬁ%ﬁc“ T ww--—mwm b L e R T

L S

AUTH D

TLTLE:

PE~IODICAL:

BoTaACT:

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- 00513R001033910015 8

H38d r“w’\-‘f“i{-“'ﬁf‘ﬁi"’i‘”“(v*&"fké { filan: «i-’F‘iME i il

SR ‘; RTAYAR

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE

g i

re, 100

ATy M t . oL
AVTIMIORS Mivroln

: 07/12/2001

CIA-RDP86-00513R001033

TR T PR AR T O

s
. 9 ;. ’
Fyoon I ’ - ¥V i, .
. . - . .
sul e
.
. 3 ' . - . .

APPROVED FOR RELEASE:

07/12/2001

CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86 00513R001033910015 8

1 Iwk'x e k}"-l'!l? fﬂfﬁ?ﬁm’u@“ ?r

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8

RS S RO T A M e R U PSR

oy . <

R T T RS R SRS

ol

69917
$/109/60/005/05/005/021
91200 E140/E435
AUTHORS: Stolyarov, A.K. amd Mikaelxan! A.L.
TITLE: The Approximate Theory of Ferrite Résonant Isolatorsav

PERIODICAL:Radiotekhnika i elektronika, 1960, Vol 5, Nr 5,
pp 740-761 (USSR)

ABSTRACT: This paper was presented at the Jubilee Session of the

A.S.Popov Scientific-Technical Radio Engineering and
Electrical Communications Society, June 12, 1959,

An approximate theory valid for thin ferrite plates is
developed, clarifying the effects of the auxiliary

dielectric layer. Rectangular and strip waveguides are
considered. The restriction to thin ferrite plates 1s
due to the use of the quasi-static approximation. The

field in the part of the waveguide not filled by the
gyrotropic material must be considered unchanged by
introduction of the ferrite. The case of the ferrite in
the E-plane of a rectangular waveguide has been studied
by the present authors (Ref 3) and the present paper
reproduces only the basic results. The case of the ferrite
Card 1/3 plate in the H-plane is then congsidered in detail. It s
{

P
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The Approximate Theory of Ferrite Resonant Isolators

found that the optimum position of a ferrite plate in

a waveguide depends on its width h. For wider plates
the optimal position is closer to the side wall of the
waveguide. The position is independent of ferrite
parameters and is a function only of waveguide

dimensions and wavelength. This distinguishes the
H-system from the E-system, in which the optimum position
of the ferrite depends substantially on the ferrite
parameters. The maximum isolation ratio obtainable is the
same for both types of isolator. For the H-type 1solator,
the optimum condition is that in which the magnetic field
in the ferrite has a left-hand circular polarization.

When the ferrite begins to occupy more than 7% of the
waveguide wall width, the isolation ratio of the system
deteriorates., This is due to the fact that for a wide
plate the left-hand circular polarization of the magnetic
field exists only at the central point. In resonant
isolator systems the following conclusions are drawn:

1. The maximum isolation ratio is independent of the
shape of ferrite plate when the quasi-static approximation

%
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The Approximate Theory of Ferrite Resonant Isolators
is valid; 2. The optimum location of the ferrite 1in
the waveguide depends on its shape and, in the E-plane,
on the ferrite parameters. Passing to consideration

of the effect of dielectric, the author concludes that
the maximum isolation ratio obtainable from a ferrite-
dielectric plate is independent of the dielectric
constant and cannot exceed the ratio obtained in a
waveguide with ferrite without dielectric layer. The
role of the dielectric is the stabilization of the field
configuration inside the ferrite over a broad band of
frequencies but, due to the presence of loss in the
dielectric, optimum thickness and dielectric constant of
the dielectric exist. The theory neglects a number of
rhenomena observed with thick ferrite plates not
completely filling the waveguide height, such as shift of
resonant frequency of the forward wave in comparison
with the backward wave, the existence of an optimum
height for the E-type ferrite plate etc. There are

27 figures, 2 tables and 3 Soviet references.

SUBMITTED: August 17, 1959
Card 3/3 .
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MIKABIYAN, A.L.; STOLYAROV, A.K.

Resonant ferrite rectifiers. Elektrosviaz' 14 no.8:42-47 “.5 '60.
(HIRA 13:9)

(Microwaves) (Wave guides)
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E 24300 (//37,//5'.57//9'7) E192/E582

., AUTHORS : Mikaolyan, A.L., Vasil'yev, A.A. and Turkov, Yu.G.
1 PARAORTE Ty R ™
" TITLE: Influence of Dielectric Characteristics and Size of

: Ferrites on the Width of the Resonance Curve

PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol.5, No.12,
pp. 2055-2056 .

TEXT: It is known that the half-width AH (or A w) of the

resonance curve 1is a very important parameter in ferrites. The

quantity AH 1is principally determined by the magnetic losses in
ferrites. However, it is interesting to investigate how AH

depends on their dielectric parameters . . In order to
investigate this effect the system shown in the figure is considered.
This consists of a cylindrical resonator operating in the En lo-mode Jf

and a coaxial longitudinally magnetized ferrite rod. The
characteristic equation for this system is in the form (Ref,l)

C" (ake) -
Cy(aky) *
(1)

J (ak
L] ak -E"'——-——‘l(a l) +_£___l‘o = ak,
L, Jileky) N Y

Card 1/§
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"Influence of Dielectric Characteristics and Size of Ferrites on the )
wWidth of the Resonance Curve N
yhere Jl(bko)

C,(ak;) = J,(ak,) - N (oK T~ N, (ak,)
' 4%
where a and b are radii of the ferrite rod and the resonator,
respectively; 1 and k are th coonnents of the tensor of the
forrite permittivity, ) = (wS - k7)/n; k= ”\/‘“1‘ k, = mf G
. For the case of thin ferrite rods Eq.(1) can be simplified and the -
following expression is obtained

Wy * (2 + B)(mo - w) =0 - (3)

‘where o, = 4lyM, w, = YH,. By separating the real and imaginary
‘parts of Eq.(3) an expression for o", which represents the
attenuation coefficient of the natural oscillations in ferrite, is
obtained. Consequently, the width of the resonance curve is

iCard 2/ .
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Influence of Dielectric Characteristics and Size of Ferrites on the
wWidth of the Resonance Curve

expressed by

r 4 251 LlﬁM
A T T U
AH = -% = - g_ = ~ o (7) °
M r 32
1 + a — (ak )
byt °

where y 1is the Euler constant. A numerical example is considered
and it is shown on the basis of Eq.(7) that the width of the
resonance curve due to the dielectric losses is about 0.165 Oe,
which is quite a significant fraction for the ferrites with a

| marrow resonance curve. There are 1 figure and 2 references:

} 1 Soviet and 1 non-Soviet.
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AUTHORS: Mikaelyan, A, L. and vasil'yev, A A,

TITLE: The interactions of magnetostatic oscillations in a
ferrite sample in the presence of regeneration.
I. Interactions of simple oscillation modes

PERIODICAL: Radiotekhnika i elektronika, Vol. 6, No.4, 1961,

TEXT: The authors consider regeneration at microwave
frequencies in a ferrite sphere, In the first part the inter-
action of simple oscillation modes is investigated and the
conditions for their excitation are found. In the second part
the interaction of more complicated types of oscillations 1is
considered, the possibility of which was negatived by Ya.A_Monosov
(Ref.3: Radiotekhnika 1 elektronika, 196v0, 5, 1-2, 59, 278).
Finally, a general formula is derived for the generation threshold.
The amplitude of the external field is determined which will
generate oscillations. It was found that the critical values of
the pumping field do not depend on the naznetisation of the
ferrite, There are. 4 figures, 1 table and 7 references: 4 Soviet
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AUTHORS: Mikeelyan, A.L., 6 =2n3 Vag..yev, A A.

TITLE: lnteraction of magne-oatatic cosclllatlions 1in a ferrite
pample during regsneraticn. Part 113 Conditions of ex-
citation of osziliations in a general -ase

PERIODICALs Radiotekhnika 1 e.ekircnika, V. 6, no. 5, 196",
789 -~ 795

TEXTs In the firs® part of their work (Ref. 11 Vzaimodeystiviye
megnitostaticheskikh koiebaniy v ferritovom obraztee pri regenera-
teii, Oh. I. Vzaimodeystiviyse Prosteyohikh tipov kolebanily, Radio-
tekhnika i elektronika, '96', 6, 4, 623) the authors ghowed that
HF magnetic fields acting on a ferr:te, the frequencies of which
are related by

. o= L (1)
‘? /‘2 ,)p

/Avstractor’s notes Sympols used ndt explalned, but are presumably
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those used in the first par® cf tnig wor£7 resu.t in the lnterac’tl-
on of natural "magnetcostatic" oscillations in the sample. This

apsumption has been illustrated by the analysis of interaction bet-
ween the simple magnezostati< oacil.atlons 2.0.1 - 2.%'.0. In the

present article the interaction of higher index potentials; namely

of the pair 3.0.1 - 3.1.C 18 investigated. The excitation of the

above pair leads to the following spectrum of potentials at fre-
quencies w, and ab

) W, 3.C.lj 1,004

- . (2)
w2x 3,%.C3 7.%.0.
Assuming potentials to have the siructure as given by P.§. Fletcher
and R.O. Bell (Ref. 23 Ferrimagnetic resonance modes in spheres, J. ,

Appl. Phys. 1959, 3C, 5, 687}
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\ Yo = Ay 20 (21— jyf [— —'——— + gt®
L —— /—\

¢, and ¢, are- given by

Py = 539_(751 + J"z 2' Fp == 15 (1, + T)x - 3y)zzA: (4)

so that the full ,pouentlals are determined by

. P . T — gt A0 NI
vl o Bz 30:.'1l[~' .l_,'” e L—oﬂy“T(" 4T e
=D, -, I’"(cosO)—~ Fy— PO(COSG)
s " al({ —p H' _ |
Wa= Eq(zx—jy) = 2005 — ) 1“_ Jdp’z'm 5 1_ (5)

15 (1) = Tg) 4, t.r*u) 2

=¥

. . o ‘
" Card 342 Wi = Dy-5 Py(cos 0 o n Fy oy Pi(cosBe
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From the condition of continuity of potentials and of normal com-
onents of induction at v, and «, the system of equations given in
%6) follows: :

g 1) [p, G 20,37y ——n)}A. - 'l'o,zz;-—o,sr,p;__ 1‘3 (1, 1) p;T AL
2) l’m:’-:—hte Sk — 2Tay— 4 - By (T, - 1)) Ay =
= — (2115 = 121, - Bropy + 3y — fa) (1, -~ ) 4D
3) 5 1(ra— ky+ 2) L3 — GE -+ (10 + 104y = 16 g (g — ka)
- 8 (uj — ky) — 40 pats (v, = T3)] A; — (90T, — 54Ty -
26t — 10 (g — ko) (1, )] Ay = O

(6)

4) 5 138, — 215 Lg) + 130, (1, = 1) — 60y — 43) A,
4 [12 = 8 pyry — 36 1y Ay 0
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n > Eqs. (&) re-
As shown in Ref. 2 (Op.cit.) if m = O, thne system o2 Egs. (

solves into 3 independent equations which cha"acter ze the resornant
the ferrite
os?illations in . _—
- 1) p1=—Tv
2) hy— 2Ty — Apat Apcky— 4= 0,
3) pi—hy - 2=0. .

and eliminating amplitudes A, and A, from 7-1 and 7-2,

- 1 1T '/-"_/u.'.z— hy—2Tpy — 4 -
pi- 5 - 0.3( T Ak — A 2 2 )
(o " (®

4 .
r 8‘1}12 (v + TA)J [0 8"1!‘4 —0.21; =~ g5 e (v, -~ ) -l 2t +

+ 1)7\*6‘!“1 ' 3(P.—k;)(fl - T:)]/\

is obtained The eritical value of the modulation depth én fszgite,
corresponding to the full compensation of losses can be der

l - Card 5/12-] k
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from Eq. (8) as

2/ oy L ig+0.1 (i) (4ptp+ 1) 27
m

, 0 = Tl ¥ 11+ (0:8p-0-3) [upkp=1) (9)

Graphs are given of working frequencies, pumping frequencies and of
the external threshold pumping field as functions of the external
magnetic field. The same grephs for small values of the magnetic
field are also shown. The threshold value of the field of resonant Tx<\
pumping is given as '

¢ .'W

Wp=5 —y— My (10)

The dependence of the threshold value of the_external pumping field
and working frequencies for modes 3.0.1 - 3.7.1 are given in Fig. 3.
The determination of threshold values 0o the external pumping field

Card 6/%2_.
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\

From Maxwell's equations
o § G o — a0ty uo

' L11)

\ 1,17 do 4 4§ 570777, a0
v, Ve

is obtained, where M H? is the initial magnetizing force and the

field respectively, M1, H1, the magnetizfng force and the field in-
duced by losses and pumping, V1 and Vo'- the volume of the. ferrite
and total volume respectively; then

\ Amu o 0.), — )y = u); —w, 4+ ['u):', ( 12)
\———

is true, where w, - initiel frequency, Gp = the complex induced

frequency. Assuming that /,"A'l ,zy and eliminating the amplitudes
Card B/TQ\‘
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2V(l‘|’|""1~1)(l‘|’a""a~a) :
MR T h—DZ T e~ h— DAl (13)

is obtained in which I, N, Z are the following integrals
) 4 oy, 0%, '
I'=S (0'4”1 ‘p|+9__‘#’| ‘pl) ™~

2205 T3y oy) 4
Vi
) . . (14)
op 0, 0y IV
N*"'u}('o:’%‘y!‘ﬁv' s o).
; YA )<\\
le S -(;};(-52*-—'/7';/— dU.
\V, ’___/ ’

In expression (14) I and N, represent orthogonal magnetic potenti-
als and the integral Z, characterizes the relationship between the
oscillation modeb in the ferrite, For the pair 3.2.0 - 3.1.0 the
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threshold is given in the. form of
Id

2V 2+ 0.2 (0 — k) it 1)ty — ky) (19)

Mo Fy— 15p + .
the graph of which is also given in the article. The following con-
clusions are made by the authors: 1) The interaction of megnetoste-
tic oscilletions resulting from regeneration 1s possible only for
oscillations with a definite structure of the field; 2) With the
influence of the pump field at the higher types of resonance with :X\\

frequencies w, and Ueg s the whole spectrum of simpler modes arises,

the indices of which are determined by formulae (17) and (15) of
Ref. 1 (Op.cit.); 3) The threshold value of the external pump field
which corresponds to the regenerative mode in the range 5,000 -
8,000 Mc/s has the value of a few oersted and increases with the
increase in oscilletion freguency. Last, the work of H. Suhl (Ref.
3: Theory of the ferromagnetic microweave acrplifier, J. Arpi. Phys.
1957, 28, 11, 1225) and of Ya. A. Monosov (Ref. 4: K. Teorii nelii-
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AUTHORS ¢ Eikaelyan, AcL., Vasil'yev, A.A., and D'yacnerxo, 7.V,

TITLE: Regeneration in ferrite at SHF under the influence of
longitudinal pumnping

PERIODICAL: Radiotekhnika 1 elektronika, v. 6, no. 5, 1961,
846 - 849

TEXT: In their previous work (Ref. l: Vzaimodeystviye magnitosta-
ticheskikh kolebaniy v ferritovom obraztse pri regeneratsii, Ch. I
- II, Radiotekhnika 1 elektronika, 1961, 6, 4, 5, 639, 789) the
suthors analyzed the phenomena occurring in a magnetized ferrite
under the influence of a circulary polarized varying magnetic
field having a large amplitude (i.e. the pumping field). The ¢s-
sence of the above phenomens was first determined by H. Suhl
(Ref. 21 Theory of ferromagnetic microwave amplifier, J. Appl.
Phys., 1957, 28, 11, 1225) and their mechunism reduces to the fol-
lowing: if one excites in the ferrite "magnetostatlic" oscillations

Card 1/8 .
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at frequencies wy and ws related to each other by

]
wl + wz Wp! (*)

where wp - the pumping field frequency, tien losses due to self-

oscil.ations at frequencies wy and w, can be compensated for from

the energy of the pumping field and, therefore, the pumping field
has the role of a source which produces periodical changes in the
propertiss of ferrite. At certain "threshold" magnitudes of tl.o

pumping field, at which the losses are compensated for, there oe-
gins une generation of oscillations at frequencies wy and woe In

Ref. 1 (op.cit.) and Ref. 2 (op.cit.) the only case investigated
was when the pumping field wes homogeneous and was circulary pola-
rized in the plane perpendicular to the magnetizing axis (type 1,
I, 0). In the present article the authors analyze similar effects
in a ferrite sphere undier the influence of a pumping field hp ori-

Card 2/8\ e
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' e xig)., A3 irn
ented along the magnetizing field Hg (along trhe 2z axis A in
Ref. l(Op.git.) e small ferrite sphere is considere?, t? nn;cg :Ye
approximations of magnetostatice can be applied. Using ,he~no:?,‘-
ons of Ref. 1(Op.cit.) end determining the intensity of maznetlza-
tion from the system of

i’a“‘Z-—ﬂﬁr). rot i = 0, l-l'-grad‘{'.
.. . .
§ e~ aw
vy d¥2 2
X, 7x - p Fx * 3By gy 4l

-

*

vy 9¥;

. A T2
\+ 3k 7% - ahp Ty - IRy 7%

P 3y
are found, wherel
wowM .
| = 5
Wy = Wy

Curd -3/& L
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2 —~
. “1 yoy(wg = wywy) - ;“’M“’og"Z . ‘*’1)2 .
1 mg - w% 2(w§ - wi)(wg - w2) 2((»° - wl)(w2 - ‘*’2)

(¢)
From the relationship div B = 0 and Egs. (3) the expressions fcr

the potentials of magnetostatic oscillations at frequencies wy and
w, are found to be

o
2 22
,2 2V . 22y
' F z?__ E.__. = h .a__ + _._) ( + L)y, +
! (0x2 w2 S W « ( o2 Vor melsa * 20t
) (5)
2 2 2 .« v
o £ < an (A 4 L)Y,
0z ,.P‘ax oy
All the intermediate steps are neéglected angl only the final results
Card 4/8&
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are given which determine the type of interacting oscilletions and
the amplitude at the pumping field corresponding to the tnresnold
of generation: 1) Oscillations with zero gecond index, i.e.

- 2,041 3,0,1; 4,0,1 (5)

interact between themselves which is the so~-called "degenerate”
tase. The formule determining the generation threshold of oscilla-
_ tions 2,0,1 is given in

HE - i 2
S — (1 + %), ()
W

, 0

!
Its graph is givbn in Fig. 1 for different values of the external ;}(\
magnetizing fidds. 2) The second group of interacting oscillations
consists of pairs of

3,1,0-3,1,1 4,1,0-4,1,1 4,2,0-4,2,1, (8)

‘ Card 5/%8
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the formule determining the generation threshold of a lower pair
of oscillations 3,1,1-3,1,1 has the form of

. (B —Apak;—Akyp +2Tp —k7) (BuapgHApakyipkat-2Tp, + k) A
P >[ G(A'.ll-{- ky —4“|+27) - ﬂ(‘m-{-i)] [G (4#1+4k.+4|‘1+27) - ﬂ(4p|+1)] ( 9 )

The evaluetion wes mede for the condition of every osclllation be-
ing at resonence, determined from the relationship

7y = 20y = Ak — & = 0, kb2t Hip) b4 = 0. (10)

These results for the pair 3,1,0 - 3,1,1 are given as graphs in
Fig. 2. There are 2 figures and 3 references: 1 Soviet-bloc and 2
non-Soviet-bloc, The references to the English-language publica-
tions read as follows: H. Suhl, Theory of ferromagnetic microwaves
amplifier, J. Appl. Phys., 1957, 28, 11, 1225; R.T. Denton, A
ferromzgnetic amplifier using longitudinal pumping, Proc. I.R.E.
1960v 51 937- '

SUBMITTED: June 24, 1960
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g /900 ///;7) D201/D504

AUTHORS : Mikaelyan, A.L. and Stolyzrov, A.K., Members of the
Society”

TITLE: A 'cut-ofi' type ferrite svi'ch

PERIODICAL: Radiotekhnika, v. 16, no. .o - 17

TEXT: This paper vizs presented at the Jubiiee Session of NTOR and
L im. A.S. Popov, June 14, 1Y59. In an earlier article, the authors
inve-tigated the properties of a wave propag tiin ir a rectangular
waveguide with a transversely magnetized ferrite lcyer (Ref. 1
Radictzkhnika i elektronika, v. 4, no. 7, 1999). In the present ar-
ticle, the authors investigate the independent efficts in the cut-
-off i reguide with magnetized ferrite in order to establish the
requirec conditions for obtaining the type of switch described in
the title. The main problem of analyzing a cut-off waveguide with
ferrite reduces to evaluatirg losses in the forwvard and backward di-
recticns and to determining their dependence on frequency, ferrite
paraneteis, transverse dimersions of vaveguide etc. The calculati- X
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ons ure extremely involved and result in sol tiors of a transcen-
dental equation in the complex plare, a prob.e. difficult even when
being solved with an electronic computer |Abstractor's note: The
computers calculations were mude by Engineer V.} Anan'yeva). There
is another delica'e point ir these calculutions and that is t at
the cut-off wives in a wave, .11e with a ferrite layer, are determi-
ned 1ot b *.¢ imaginary, bui by complLex propagution corstants even
whe: no lo...7 -~re present. Calculntions have shown th:t with los-
ses .esent 1. L. territe the energy within the emnty nortion of
the vegusie voes not change whilte tihe pbackwiard energy going
throu 4 the ferrite is heaviiy atternuwted. Thus, when losses are
presert, ther is in a cut-off w..veguide an energy beam ir the di- yx
rection of propagation; this becomes smaller 1n proportion to the
increase 1in system losres. It follows that if ferrite losses are
firite, matching arrangements :..y be used to tune the system ani

to dissipate in the ferrite w.l 1ngoing power. The losses of the
Torwurd wave are rel ted to tiie m . gnitude of y" (the propagation

constant Yy is complex and equal yy = */3'( + 17; in a tinear narnner.

e g P b K .._% ¥
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6, SWR = 5. The SWR for g CUtT-off switch ls, therefore, rather
high. By introducing matching from both ends, tﬁv-attenuation of
forwarg waves ig reduced to 3] = 1 db at syR - 1.1, Analysig of

backward direction, it ig enough to take into 8ccount the lower cut-
off modesg of waveg, The ferrite surface wgve at By =0 May propaga-

te with 8mall loggeg in the waveguide, Provided the ferrite thick- ‘)(
ness ig 8mall. Phe €Xperimentg) frequency characterlstice show g

8low decreage in the backwarg wave attenugtion i

quency whicp i8 saiqd to
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ments. There are .7 figures and 2 Soviet-bloc references.

ASSOCIATION: Nauchno tekhnicheskcye obshchestvo radiotekhniki 1
elektrosvyazi im. A.S. Popova (Scientific and Techni-
cal Society of Radio Engineering and Electrical Commu-
nication im.A.S. Popov) [Abstractor s note: Associa-
tion taken from lst page of journal

SUBMITTED: March 15. 1961
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5/109 62/007/010/011/012"

D266/D308
AUTIICHS: Mikaelyan, A.L., and Koblova, M.M.
TITLE: Transmission of energy in crossed waveguides with the
aid of magnetized ferrites
PERIVIICAT: ~adioteknnika 1 elektronika, V. 7, no. 10, 1962,

1835 - 1838

TsL7: The purpose of the paper is 1o present a mathematical analy-
sis of a device consisting of two crossed rectangular waveguides,
coanected with the aid of a small ferrite sphere. In the absence of
nagnetization there is no coupling between the two waveguilies. Anply-
ing, however, an axial magnetic field HO and choosing the parameters

appropriately, @ nearly perfect transmission can Dbe achieved. If the
dimensions of the ferrite are small the magnetization can he re;/nr-
ced as homogeneous and the ferrite can be replaced by two nagnetic
wall currents. The electric and magnetic field far from the Jjunc-
-ion can be obtained from the magnetic current with tne aid of L.A.
Taynsnteyn's formulas. Assuming ferromagnetic resonance and neglec-

ting thermal losses, the power in both waveguides is calculated and
Card 1/2
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the transmission coefficient is obtained in the following form

471 2r'vf 72
2(573) o1,

T N3 2 7
"o U f
l.1 + 2 () abiy,

(16)

winere Mo - d.c. polarization, H - linewidth of the magnetic fiel.d,
V. - volune of the ferrite, a, b - dimensions of the rectanguiar
w;veguides,,&B - guide wavelength. Several examples are worked out
and it is concluded that in practical case 2AH should be smaller
than 0.5 ocersted. There are 4 figures.

SUBMITTZD: May 4, 1962
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7.257) 4750 4205 ) D295/D506
AUTHORS: Mikaelyan, A.L. and D'yachenko, V.V.
TITLE:s A new type of ferrite magnetostatic
amplifier
Pt IODICAL: Radiotekhnika i elektronika, v. T,

no. 11, 1962, 1966 - 1969

TEXT The new type of magnetostatic ferrite

amplifier proposed 18 based on the existence, in a small mag-

netized ferrite sphere subject to circular pumping, of pairs

of interacting long-wave oscillations for which the frequen-

cies add up to twice the punping frequencies (in the simplest WA
case) and the indices of the magnetostatic potentials Wy, o r ‘

satiafy the relations ny = Ry, oy = my * 2 and ry -Tp = 01,2400

The threshold pump.ng intensity is evaluated for the coupled
nodes 2,0 - 2,2; 3,0 = 3,2 and 3,1 - 3,3 « The threshold
can be considerably lowered by suitably choosing the mistuning

Card 1/2
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of uniform precession with the resonator. A plot of the amplitude
and frequency of the pumping field as a function of the constant
magnetizing field for the 2,0 - 2,2 pair shows that, in contrast X
to other amplifier types, the threshold is practically independent
of the field for X = 3 cm. The main amplifier parameters for &
pumping frequency of 9370 Mc/s and LM, = 1700 G (Mg 18 the
saturation magnetization) are shown, for various coupled modes, in

a table. The table illustrates the fact that the frequency of the
oscillations generated differsa little from the pumping frequency.
The mathematical analysis developed in tnis brief communication
relies on*papers by the first author et al. as well as on the well-
xnown papers oy H.S5uhl and R.L. walker. There are 1 figure and

1 table.
SUBMITTED: June 15, 1962

g 2/54/, N Joid, 0.7 i ,.;/aafyé/z/127; QAP‘., /»!é%/;7
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siac;xey .Adres avtora: Moaskva, ulitsa Vostochnaya, korpus 2, KV.B3.
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*on the Theory of Q-Spoiled LAS¥R,"

®0n the Treory »f Optical Ganerators with Ac-umula‘inr Oreration.®

Rennrt ~res~nted at the Atk Canadian Electronics Conference,
Toronto, Canada, 30 Sep-2 Oct 63.
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PHASE I BOOK EXPLOITATION 80V /6415

Mikayelyan, Andrey Leonovich

Teoriya 1 primeneniye ferritov na sverkhvysokikh chastotakh

(Theory and Application of Ferrites at Superhigh Frequencies)

Moscow, Gosenergolzdat, 1963. 662 p. Errata 8lip inserted.
12,000 coples printed.

Ed.: V.N.Shakhgedanov; Tech. Ed.: G.Ye.Larionov.

PURPOSE: This book 18 intended for scientific and technical
personnel working in the fields of shf ferrite devices, solld-
state physics, and waveguide technology. Tt may also be used by
advanced students and aspirants speclalizing in these flelds, as
well as by technical personnel in related fields.

COVERAGE: The book deals with the problems involving the utilization

of ferrites at superhigh fre uencies., It discusaes electromagnetic

phenomena ocecurring in magnetised ferrites and theoretical and tech-
nological problems related to linear ferrite devices which utilize

Card 1/10
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Theosry and Application (Cont.) SoV/6415

tnese phenomensa. The book is based on a group effort headed by the
author from 1952 to 1960. A.K. Stolyarov, V.Ya. Anton'yants,
Ya.A.Monosov, M.M.Koblova, and Yu. G.Turkov comprised the rest of
the group. The ferrites used in the experiments described in the
book were developed by V.A.Fabrikov, Z .M.Gushchina, and v.D,
Kudryavtsev. The author thanks A.A.Pistol'kors, v.I.Zuyev, I.S.
Kazbekova, M.T.Novosartov, and A.N.Druzhenkov for their assistance.
There are 70 references: 37 Soviet and 33 non-Soviet.

TABLE OF CONTENTS:

Poreword 3
ch. I. Properties and Parameters of Ferrites at Superhligh
Frequencies 13
1. Special features of ferromagnetism at cm-wavelengths 13
2. Structure of a ferromagnet 17
3, Prequency characteristics of ferrites 22
Card /A0
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TITIE Cmtribu’:rc; ‘E'c')‘:‘the theory of a laser operating in the accunulation
mode

SOURCE: Rodiotekhnika 1 elektronika, v. 9, no. 4, 1964, T43-T47

TOPIC TAGS: variable Q lnser, accumulation mode laser, resonator time con-
stant, populstion level difference

ABSTRACT: Equations are derived for the resonator time constant, the number of
quanta in the resonator at one operating mode, and the difference in level popu-
lntion for o laser in which the Q ie made adjustable to accunulate active atams
of the mediun at e metastable level during the pmplng proceso. The calculotions
arc made by regarding the laser as an jdenlized two-level aystem, and show that
the leading front of the laser spike is inversely proportional to a parameter
that characterizes the rate of chanpge of the Q (oee Fige 1 of Enclosurc). When
the Q of the laser noticeably exceeds the threshold level at the instant of the
spike, the opike duration depends 1ittle on the Q switching rate. If the thresh-
old level is only slightly exceeded, the dependence becanes strong. If the Q
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is turned on slowly, the laser output conoists of a sequence of individunl
pulses. More rigorous calculation must take account of the multimode charncter
of the laser and the variation of the line shape during the emission. Orig.
art. has: 6 figures and 10 formulas.
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